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PROBLEM TO BE SOLVED: To provide a laminated material which is superior in bond strength, 
durability and an optical performance of a multilayer thin film. 

SOLUTION: A layer (A) of which main component is SiOx (1<x<2) is formed on a molding composed of a 
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tantalum pentoxide is further formed on its surface. 
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D<?r&&-f) 3 0gfl, hy-^P [4. 3. 0. 
I 2 ' 5 ] 7^-3, 7-v^> o-:^^^rc 
>\ £*T, DCP£i>5) 1 70teJ:t;7 , NjS^y^ 
^^yo. 7% h/U3i^g}e4 Offi4:2B3fflaMtTigiBE 

[0049] &i>t\ »fc*bfcM«fi^fls&^r-r5K 

cm 2 lcApJELT«#L/^fe(aff 2 0 0ttT*»t 
«S*P»*2 0%^#-r6KJ£»«S:»Ac o m&ft*<D& 

6) ?i^if^Lyc^r^). ETD/DCP=1 5/8 5 
~ei2ffffc&&J&K:« L^ofc c :^)ETD/DCPPii 
fi-&flc*«**D!ftO. tff^^t (Mw) 113 1, 
0 0 0, TkH^P^fi 99. 9 %, Tglil 0 0t:X-$> 

[0050] (mw<D&M) mmm 1 T-»e>*bfcwi«fi 

^7fj/^H1 0 5 2) 0. 0 2^»U 
30 mm («2»«tt«TEM-3 5B, 7^y^-^37 
mm, L/D=32, y ^-0612 5 0 r pm, 
WIS2 3 0° C, 7^-K^-M0kg/ffl) 
■efiULtjfLttlU ^Uy MfcUtf: 0 
[0 0 5 1] ±IS^<Uy 8 0U 41$ RBTf/lDjlft^ 

MO§^p°p#^- : a — 1 0 0 B) £ffll>T, ltttlJ*JgtC J: 
0, ^^lmm, 2>f ^(OKSrjSJKU^, ^Jg*{* 

&iiiS7ot, v/yy^-(ag2 7 0t^tfc o 

[0052] c^ffi^j i ] ^3t^J i xm htitcmu^m 
sis : mt^m (sio 2 ) n an* < n d) = 

0. ; U = 5 30 nm) 

^2jf : mmit* isf/l" (TazOs) iWs^as 
(ZrOz) (Dfc&Vom (Ta 2 05t^t98l 
S%J^± :nd = 0. 0 5 3 1o : £JU$££-«9J1 <h ttt5 

^3il : S i OzM (n d = 0 . 0 7 7 1o) 
$41:^1 (nd=0. 44 5 *0) 
50 ^51: Si0 2 f (nd = 0. 2 2 3 U) (SW^'J 
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13 

**t>£i. 2, 3, 4, sm^mm 

Si, 3, 5i:5xi0- 5 torr, S^^^h 
p — A/ sec 

^2, 4 if : 0 . 8X10" 4 - lX10" 4 tor 
r, 0. 5-2ty^hP-Vsec 
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[0053] j^±. mbthtz.ytmtm±m*m-tz>mm 

[0 0 5 4] 
[Si] 









400nm 700nm 


400nm 700nm 


1 


0/100 


0/100 


I / 1 00 


0/100 


98.9% 


99.15% 


1 .1% 


0.85% 


2 


0/100 


0/100 


0/ 1 00 


0/100 


98.8* 


8.9% 


1.2% 


1.1% 


3 


0/ 1 00 


0/100 


1/100 


0/100 


i 95% 


10% 


2.5% 


90% 


4 


0/100 


0/100 


1/100 


0/100 


97% 


16% 


3.0% 


84% 


5 


0/100 


0/100 


1/100 


0/100 


50% 


SOS 


50% 


50% 




0/100 


1/100 


1/100 


0/100 


93S*1) 


87% 


7.0% 


13% 


6 










9%+2) 


6% 


91% 


94% 


7 


0/100 


0/100 


1/100 


0/100 






91% 




1 


0/100 


1/I0O 


2/100 


0/100 


96.2% 


98.6% 


3.8% 


1.4% 



♦ 1)±® :Ptefft . *2)T© :StH3fe 



[0 0 5 5] 3 fit 4 5° AttT-ZiiJ^ 

mmmsay']) xa^, 45° Tjt-ewe 
HJfiwefi^y xa®^ 45 0 awc-so^ 
nifctfl 7 fi 3 0 0 Ait-eayje 

[0 0 5 6] [Hj(ft«2] SBlBSrS i0 2 HS i O 
x (x:l. 8~1. 9. nd = l. 5 0 6/U = 5 
3 0nm) . <Dm\Z.£z_fc£Xft^ H«B«lIU«R^5« 

[0057] cnjfeM 3 ] s»±^, «T<&J«»/S-e 1 

3 mg>mm%mf& ^xm&RMf^ * p ^ 9 - sr»a& 

Slf : Si02l (nd = 0. 125Xo:A.o = 7 
2 5 nm) 

: n£4M| (n d=0. 2 7 0 A o ) 
131: S iOzI (nd = 0. 2 7 0 U) 
S4, 6, 8, 10, 12®: ffi-g^S (n d - 0. 2 
5 0 1 o ) 

$5, 7, 9, HiiSiOzl (nd = 0. 250 
Xo) 

$13§:Si0 2 l (nd = 0. 125Ao) 

mmmm 

S i O2M : 5 X 1 0- 5 t o r r % 5ty^Xhn- 
sec 

ffi-&*Ji :0. 8X10- 4 -lXlO- 4 torr s 
0. 5~2^->-^^ ho-A/s e c 

itiS4 o<c 



[0058] mmm 4 ] sw±i^ ziTnmmf&x 1 

Slf: Si0 2 f (nd = 0. 125^o:Ao=7 
7 0 nm) 

S2f (nd = 0. 3 3 7 5 A o) 

30 $3, 5, 7, 9, 11, 13, 15il:Si02ii 

(nd = 0. 2 5 0 A o ) 
SB 4 , 6, 8, 10, 12, 14, 16®: Srg-ggjg 

(nd=0. 2 5 0 io) 
$17|: Si0 2 l (nd = 0. 1 2 5 A o ) 

SiO 2 i:5X10- 5 torr, 5ty^h- 
J*/ sec 

^-^Jf : 0 . 8X10" 4 - lX10" 4 torr, 
0. 5~2^-V^^ ho-Vs e c 
40 40t 

[0 0 5 9] im$m 5 ] £$t±fc. «T*>JBHft£-0 1 

U Stfe^J 1 I^Of?iffi£ff ofc 0 *£jH£r^ 1 icissc-r 

[0060] mmm 

111 : S i O2I (n d = 0. 2 2 0 U : Ao=5 
50 8 0 n m) 
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15 

12® : W&fyM (nd=0. 2 2 0 A o ) 

13, 51: S iOzl (nd=0. 2 2 0 U : Ao 

= 5 8 0 nm) 

17, 91: S iOzl (nd-O. 2 8 0 Xo) 
111, 1 31 : S i O2I (n d = 0. 3 4 0 X 0 ) 
115, 171: Si0 2 f (nd = 0. 4 00 1o) 
1 4 1 : ilr&^l (nd = 0. 2 2 0 Ao) 

16, 81 : (n d = 0. 2 8 0 h) 
S10, 121: feg^l (nd = 0. 34 0 U) 
^14, 161: m&mm (nd = 0. 40 0 Ao) 

S i Ozl : 5 X 1 0- 5 t o r r , 5ty^hP- 
J*/ sec 

fi-n *lH :0. 8xi0- 4 — lxi0- 4 torr. 

0 . 5 ~ 2 ^-^^X h A/ sec 

[0061] immm e ) m&±\c &.T<r>wmj&x 2 

0*1 lfHim^i?fffi^tTofc 0 ^^ltr|E€c-r^o 

[00 6 2] (©!*/&) 
Slf: SiOzl (nd = 0. 250Xo:Ao=4 

1 0 nm) 

JB2j|:A^ttJ| (nd = 0. 125A.o) 
S3, 5|: SiOzI (nd = 0. 3 2 5 *0) 

17, 91 : S i O2I (n d =0. 3 00 1o) 
111, 1 31 : S i O2I (n d =0. 2 7 5 Ao) 
S15, 1 71 : S i Ozl (n d =0. 4 5 0 A o ) 
S19, 211: SiOzg (nd = 0. 2 5 0 X o : 
A o = 4 1 Onm) 

1 2 , 41: m&mm ( n d = 0 . 125Ao) 
S6, 81 : m&mm (n d = 0. 1 9 3 A o ) 
110, 121:^1 (nd = 0. 3 5 0 A. o ) 
114, 161: m&mm (nd = 0. 3 2 5 U) 
118, 2 01: We&tfaM ( n d = 0 . 4 5 0 A. o ) 
(ISSi£#) 

S i O2 1 : 5 X 1 0 " 5 t o r r . 5ty^hP- 
J*/ sec 

rl-o^l :0. 8X10" 4 -lX10- 4 torr x 
0. 5 — 2^">>/^ ^n-Vs e c 

1MS4 ox 

[0 0 6 3] [MMM 7 ) Itt±(I, £XT<7>mmf&X 1 
O^lfll^^UT^lit^^^-^KitU. n%0[ 

(ISIP/&) 

HI : Si Ol (nd = 0. 2 5 0 U : Ao=41 
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Onm) 

121 : A 1 BL&mm (n d -0. 2 0 0 Ao) 
131 : S i O2I (n d =0. 2 5 0 A 0 ) 
i4l:g^f (nd=0. 2 5 0 Ao) 

15, 7, 9, 1 11 : S i O2I (n d = 0. 250 
X 0 ) 

16, 8, 10, 12g:fi^ftl (nd = 0. 250 

Xo) 

10 S i O2I : 5 X 1 0" 5 t o r r „ 5t>^hD- 
1*/ sec 

JR-&ftlJI : 0 . 8X10" 4 -1X10- 4 tor r, 
0 . 5 — 2 Jrl/ffT. h vi—J*/ sec 

A 1 mMWM :2X10- 5 Torr, 10 — 20 ^"V 
h n — A/ sec 

[oo64] iuMm 1 ] mmm 1 T-#^fcsw-<7>aE 

M&^tc Q mmj&n£XT<7>m*) x&z> 0 
20 mmj&) 

Hi: m&yom (nd = o. 125^0:^.0 = 53 

Onm) 

l2l:Si0 2 l (n d = 0. O8OA0) 
l3l:^^Jl (nd = 0. 2 3 0 U) 
141 : S i Ozl (n d = 0. 2 5 0 A. 0 ) 

S i O2I : 5 X 1 0" 5 t o r r . 5ty^ ho- 
J*/ sec 

ft&ttJi : 0 . 8X10" 4 - lX10^ 4 torr, 
30 0. 5~2ty^f>P-Vsec 
M^WlS. A OX 

[0065] j£A± x ^mm^mmm^^^x^ S i O 
tfmtKm^mtix\,^zh&mmx£z> 0 yt^&mi^m 

[0 0 6 6] 

x$z> 0 
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